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= (54) Title: BASE MATERIAL FOR TISSUE REGENERATION, TRANSPLANTATION MATERIAL AND PROCESS FOR PRO- 
= DUCING THE SAME 



== (57) Abstract: A base material for tissue regeneration which is made of polyrotaxane wherein biocompatible groups having a bulky 
substituent are introduced, via hydrotyzable bonds, into both ends of a linear molecule penetrating through plural cyclic molecules 
or a polyrotaxane hydrogel having a network structure wherein a polyrotaxane molecule is bonded to the adjacent polyrotaxane mol- 
ecuie via crosslinkage of cyclic molecules with each other, crosslinkage of biocompatible molecules with each other or crosslinkage 
^3 of a cyclic molecule with a biocompatible group, characterized in that the above-described cyclic molecules have a modifying group 
such as an amino group imparting cell adhesiveness (for example, an aminated hydrogel). By culturing, for example, cartilage cells 
with the use of this base material for tissue regeneration, the cells proliferate while holding the cartilage cell-like morphology. In 
particular, cells can be well sustained compared with the case where no modifying group such as an amino group is present 
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*§8gitt. g^^, »ric«.»ai:oE*»5fcja:<fdffl 

ffi*,--C-OJ;-57ifiJ(ISfeffl*#tLT, =i5-Y>-*#'J^'J il- 
ls JUttfc£#ttSttTl>4*«* tt*S*®T MJ £*Trft*$iI0#< 
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5 IIL*H4JHIMMmi:LT*LT^*. ¥i§#^fitt2 0 0 ~l 

0 0 0 0 0> #(C400~500 0"C*5Ct35«ff*l/V». S^^^i 

£tt££m©^tt$i££&ot>©T£-3TfcJ:<, ■£©«fc3fc3Stt*ii 

*. 
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5 ^5>1t>: ^'J->>> ir U >. 7;i/*->. ^D->>, yXf<>, 
*<7 7ne;Mb£©fc¥fc«^fcfc£fc^##tf c©-5^, 

15 #589!©!&l*?f£JBft*f£:fcV>T, 4#«»tt*0*»V>«**fcU ' 

«T*oTt)J:^, HAtf lBU©*>tf>ilt**T*ftX»ilKJ: 
0»=:7^;U*#TS'ftj&«fr*LV>. 1 £U©^>-fe* >§i£W-f SSi: 
ITU ^Jx.«^>vJl/^^r>'^;i/#--»l' (Z) ft, 9-7ktUrjl/ 
20 ^5 1 ;U^-^r->7j;i/#^^ (Fmoc) ft. 'OyiUXfJl' (OBz) 

&tu £fc> iK±^=7*^i/Sti-5$tbTH 
^^;W7j;p^-;p (Boc) i, 75;M£^fjH7f^ (obu 

ft) &&mf$ftZ&. £©"3 "5, *>V)Vjr*>'%)\'#~)\>&&tt$. 
25 *&§B©»8ff£/8ft#£UTtt. ±E8«» : f**# U I? U > ^ U 
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ft*', d->^Df+7 k u >^^ | jifu>^ | j n-;Kcjra$i±^ 

mtfimi*>tlZ>. IPS, tH7yX 1, 2-y75/I^> (X^l/ 
>>>7$» , 1. 3-^7$y^0/O> 1. 4-y7$^^>, 
1. 5-^7S;7D/1X 1, 6 - yj= J ^*1t>fc£©^75 > 
20 7;W*>S, o -7xX U>y75 >, m-7i-k>y75>, p- 
7iZl/>y75>^t'5)y75M>t'>!| 1 #'J»J5?>, tf'JfcfX 

ji^7$>, *hD->t3.£<D# i )7s.>m («&©75 
ft£*«#»fsn*. 

25 ©75/S©S*AW££, a«mtffl**rfeffiV».TBfJ£©.«l6*««L/ 
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10 fc-&ttT&?K ^Jx.«B3S7> ; e-^A$^^^5)-^k^!iJ^£^Ptf 

limft * 6 ft 3 0 3 tfftfc 1 IX 2 tl£4±T * S i £ ifift * U 

M7k£J§.«fc£0»a***. ft St £ □ 'J Ffci:©*/^^ K 
*f£BJ0iM?f + h U 
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k* X 7 5 >£ J; XS7 5 y *t$J € E« £ it 5 H t lz «k 0 ft £ ttfc fe © T tb 
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tt#fflia, «jfe#flitt. $&flii&. ±&*mi&, BhS&^bs> 

io rasa, &mm* mmmx\tcn^(Dmmmm^^ Mmm#m&* 
&m (e sauna) n*. cn&©«iatt»*#**ttK:* 

a * & * & m ~r % % m * / z. <d & m n <k m s «■ t «h & & « n l t «e & t 
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sfcs^Lxiris. n:#i»iiiat-€-©«Bj!a*«s^"rssRc 

25 . 0If©fBNiifcS»91 

HI 1 «#<J o**1t>©#j£^)i£3ct-&g!H* HI 2 &CD I - P R 
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5 75 /S*<hMi#^iig<i:©iS&£^T^7, El 9 £7 5 J £5 t ^ 
U ntf 57^U*>©S4IMt©H««:3ST^77, Ell 

10 B91££JfiTSfc©©*£©JBtt 

[*i£0ijl] #'jD^*t>©^ (Bl#iH) 
[1-1] S^l:7S;S£ft5PEG©^ 
^fi3 3 0 0 ©tf'J X^1/>^'J 3-> (P E G) (3 3g, 10 
mmo 1 ) t*S*3A^R (20g, 200 mmo 1 ) 6 MPX> ( 2 
15 2 0 ml) 5 0t:7?5I^Wa«3*fe. 

f£&£#fc. £tl£v7 □ D*^ 1*\ ^Fi&tl £31 

0l»^bv.ii»©^x5 L ;ux--r;nca^iiA/T?» iSS'J • MfiEttiitttc 

20 £fc. Cl©ft;£»A (2 0 g, 5. 7mmol) i: N - t K □ * ->7 7 
•>WSF (HOSu) (17. Ig, 14 8. 2mmol) ftl, 4 
-yt^tf>ty^on^ 7 ( 3 5 0 ml , '#«Jtl : 1) 

JK^^vv7 □'\^->Jl/*;P*v< 5F(DCC) (2 3. 
5 g, 1 1 4mmo 1 ) fciJPfcfc. ftftUfctS: 1 BSIB!iI#U «t©& 

25 SfflT?*l«fll»Lfc. ffl£jfc^5?>'£n^*Wl/£l'7fcit9'U iH 
«tt««iLT^6ii»©^x?;i/x-77'>iHcffi#ii/u«:. itS'J • iE^ 
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&&K:;&;u#*->^S#gttffc£nfcPEG UtSMB) *&&B*t 
hX%1t. If k>v7$> (0. 4ml, 6mmo 1) ft*& 

DD^> (75ml) fc-&*jB ( 1 0 g, 2. 7 m 
mo 1 ) fc*HStty^DD^> (7 5m l) ft MTU «T*7 

fJH:aa^, itS'J • «ffittftftR:Pi*«lK:T5->r***T*PEG 
,(fc£4&C) ^fiM^tLTifc. 
[1-2] «<J D**tf->©«« 
a-y^Df^7h l J> (a — CD) (4 8g, 4 9. 2 mm o 1 ) 
10 ©Itfn7ki&& (311ml) \z{b£to C ( 4 g , 1. 1 2 mm o 1 ) O 
(2 0ml) ^IlTlTLfc. 1 RrlBjMftftBRttl'fctf 5* 

15 » CStt^ («jt«P-EG) tfJTaU 

* y <DM*3% * y :/ L T ^ & ^ CO ft H 5 . 

[1-3] ^JHOWfi 
a - C D CD IK HI ft Bfr it T * It A V > ■ & £ t V T ^ > V ) I * * ~> * JU # 
20 "JkL-7i-^77-> (Z-L-Phe. Z(^>yi^->* 
^^-^Sft^-T) £*Af*fc©K:. Z-L-Ph e co*;u^^->;i/ 
*©Sttfc£frofc. Z-L-Phe (lOOg, 334m 

mo 1 ) ft 1 , 4-i?**D-> (8 0 0 ml) **Lfc*« 
£>HOSu (3 8. 4 2 g, 3 3 4mmol) ftJO^fco lUlttD 
25 CC (75. 7g, 3 6 7 mmol) ftigfi?$i±fcl, 4-v^"^1f> 
(200ml) ft«0-p< Din'*., IftLfc^ll S#RIII#U ^© 
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[1-4] #U o^^lf >©Hffil . 

Z-L-Phe-OSu (80g. 2 0 0 mm o 1 ) £ V * ^)V7. % 
7**vK(DMS0) (60ml) i&^'J U (4 

10 5g. 2mmol) ^tU^Tco H <D^i3-i£$£^filfJI# 5 , 

a£j***7"fe>>» y>fJ^JPA7=H (DMF) '©I?ft»l/T 
>F*6fc (^Z-L-Phe-OSu, ff-CD, itGtyCtzU) £ 

*1t>©a-CDS;iIf&£ lH-NMR"!:roPEG(OyDh>ta-C 

[mmm2] cd i gtt-a:#i) (B2#r) 

20 lT'#Stlfc#'J □ (lg, 0. 0 3 6 9mol, C 

D= 0 . 8 7 1mmol. OH=15. 6 mm o 1 ) £DMSO (10 
ml) fca#»HftTT*«FS*, N, N' - 5. 

;U (CD I) 2. 54g (15. 6mmo 1 ; #U □ 9 > + 
.St*t) Sim*, S*£B&T*aTEfc*frV>, 3*W«»«X- 

TSM*©CD I «£fc#U □ (CD I -PR) H 
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©CD I - P R<Pg &fc$£»ftig3Ea- %tt-feja 2 0 7 nra©K 
KfrZWthLtztZZ, 91. 37%T*ofc. 
[*SS^J3] 75 y-ffcfc Hny;KOW»l (EI3#!&) 
^SS^il 2 trtf S tlfc CD I - P R 2 . 3 4 7 g (# U a L 
5 Tig) 5DMS05m 1 * Z^MM L1ZM*mZ7 5 7 

$^tt5#'Jlfl/>^U (PEG-BA, ¥Wi2 0 0 

0) 1. 7 4 2 6 gftlni^Ttf»l/fc. *SCIft»*SH^-hU-^A3 0 

(ESI. 3 cm, gi£ 1 cm) (CO. 8 gf OAttT, 3 5tT?l 

IfU>y75>5ml€DMS05 00ml fc»#bfciS8Ek: il 

U □ F oy;P*iBiLT, 2 5tT 1 2 yMfcgfSSfr 

■otzo ZZ.X', y;WftR«t*^T*Kl6:©iSttft;»ffifc»UTX^l/ 

>y7S>*5#Jnt5i:tT7s;ik$ti5t^A^ti§ 1 7==yft:K 

15 f£#S7&> 5££&4&*2<)MX©£X>fc;!k»«fc*atbT, ^1? 
*iS§^ h U £A©5fi?SiS<fctfigaj* -9l$MfT5 StC.i D£?LSIfc£fT 

£©75 /flit KDyjwoitftfliJBftBiafcw'r. 

20 [&K0II4] T-fe^Hfcfc Kay^OHa (04#BS) . ... 

*«fl2t#6nftCD'I-PR 2. 3 4 7 g (#ijD^^>tL 
Tig) SDMS05ml ^ Z^UM bfcM**§& K 7 5 y 

*^t5#U X^b^'J (PEG-BA, ¥^^?*2 0 0 

0) 1. 7 4 2 6 g£inAT&#bfc. £&K:^&7ic3(S± hU 3 0 

25 g*10A, £<Jt#bfc&£> XV9-h77)l>*UJL^U>m:<DX^- 
D- (ttftl. 3cm, S$l cm) CO. 8 g-foAtlT, 3 5tfl 
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5m.litfiJy>3 7. 5ra 1 JDMS05 0 Om 1 

six, mk*m+ h u?7Ao5B?a*«ktx»ai*9«fiiBfT5 ^tKi«fc o 

^JLSfbe.fT^fc. 56 ?S • i&ttm7&C / #6nfc£J&£^£^fi7KT' 
ft^U X^y-Jl/Ttt*ft*ffVi, ft&t;:&ii£S£&LT7-fe5 1 ;Mfct 
io Kny;i>£»fc. £©7"fe^;Hfct Fo^;u©*fe#lflt*H4lcjR"t. - 
'[£8tfil5] # l J'Jy>ifftkh*n^KDlg (EI5#S) 

15 y>tu in$7$y{kitifc. uOg^'jn^^>i)j?'j'jy 

>1. 7833g(0. 0 7 3 8 mmo 1 ; #'J □^^it>©2^1) 
t*i«2TH5nfcCDI-PR 2. 3 4 7 g (# 'J o * > £ L 
Tig) *DMS0.5mlfc)S«?St, -t d ^M*f t fcM*S*fc 7 S 7 
S^^1-^>^UX5 1 1/>^U n-Jl/ (PEG-BA, ¥^# J ?»2 0 0 
20 0) 1 . 7 4 2 6 g*io*.T!IM*l,fc. S5C»K**t h 'J«>A3 o' 

It (Igl. 3 cm, 84 1 cm) Id 0 . 8 gf^Alat, 35ttl 
B$MHfcSfc*frofc. DMS04»T.ttWJO^^>fi#'J U V > 
©*¥«**£jBT5fc«>, #'J £ - 'J y>075;ii ? ia5$tlTCD I 
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5 [£J60* 6] 

Hny;p©#* £ l 2#ifU 7 0%x^y-ju;c3 0 

i*»»l/it«il:l/T5 pt:T?-ftft*'l/fc. ##JLfc&fc: Kp^tJU 
l:ixiO'cel Is /mLCW8Lfc£lt*tt#»I!&»«»e£ 2 0 
/iLjgTLfc.:O^T3 0#Ratt«Lfc.&. 2 4ft7U- h \Z&L, 
J*ltffi«Hft2mL*lnAfc. lfc*«fflfi©fc»fc, 6. 4X10 6 

15 cell s/mL0iSaiSi$lIl, 2 4 7t MC 6 . 4X1 

■ O^ixio'cel 1 s/10 OmL/">xAift5J:5l:Hil/&. 

#t Hny;U^e*n«-6fc«Jiaft*MTT7y 
. -fe-fT^'wrs £££ it) fx ofc. MTT7»;t-fTtt. MTT» 

■Mtert mmm& \z «t ^ tmtc $ nx 7 * jut if $ n t ^ 6. 

20 .7*Jl/T1f>tt4«I6fkOBl3HSttK:«BLT^4fc», 7^-JUT+f> 
ii2 4«flBft©J(f«LWfc*t KnyjUA0©2 h£* 
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7c£ftT£j&T 3 7*;UV1f >£ 0. 04mo l/L0HCl/-fyy 
5 D/U-JH 0 0 0tfLT?I8ftl/T, *«2Q0tfL*96^^1/- 
Mc&LT&ftg (A 5 7 0 / 6 5 0) £zU£U &;t#l^<Z>$l££t7 

OMl, «£frt KPy;WT«*L£t>©tt»ffittll&8K:»U4 2 . 

fe, MTT«3 - (4, 5-y^f;i/-2-5 : 77'fW -2, 5 - v> 
7x~;P- 2H-f h7 1 / l J '5A7*D7'f 

K#*»****fcftL&2 4ft7>- hTtt, 37t, 5%C02 

is o+a^-^^2 1 Bfimmmmzfiiiz, m^wjc® 

75 y^t Hpy;uT**tfcfeot*««irt FutfjmmmLiz 

«, 7 = y-fbt Kpyji/TfJSftiLfc'&oo^tfiEfcttk Kpy;i/-c*it 
20 Lfcfe©icit^^aBiiasc^#<^o, *tt2 8 B«ctt*#E«rk Hpy 

8X l 0 5 c e 1 1 s/fi#: (n = 3) T&ofcO 
!C*tU 75 y(tk FDy^>f04ififttt2 . 7X10'cel Is/ 
(n= 1) Sffl. 5(B®«ll&R£fc-3fc. 

75 yfcfc HPy;UT«§ILfct>ODi:*^«fk HomS* 

£3, v^-rnfc^^^7;u->T>7*;u-i^ft#*q#^n, ttss (ft 



WO 03/074099 PCT/JP03/02531 

17 

10 T, Il« 3 C^UTTEItStn- KS§Am i n o - 2 ~ 7 ^ff 
mLtc. Z\Z\T*. Amino-ll43>hD-K*5. I?l/>v7 
5 >CJ;57 5 /S©SA£fT ^T^ft^U n**U->fc h'o^JVT 

**. te*+, 7 = ;itttt, H5'f^ngi:»t475;8o 

/xmo 1 »£$-r»«T?**. StOAmj no- ITS, 757i$ 
15 iAl/Tl^HI:fe**t)&f75/Si^ 1 2 nmo l'/gSKtfc' 

5NHt:d:5fc©i:It)n5. Z\<DTztb. Am i n o - 2 ~ 7 <7)75 / 
S©#XfJ^«s &7 5/S£fr£>Am i n o - 1 ©75 yli^il 
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3— K 




7S/gS 

(#mol/g Dried gel) 


Amino-1 
(control) 




12.02 


Amino-2 


75/g 


35.72 


Amino-3 




65.01 


Amino-4 




70.96 


Amino-5 


7S7S 


75.33 


Amino-6 


75/S 


80.79 


Amino-7 


7syg 


88.23 



(30^) *4*frbfc) ,7 0% 
5 3 0^rag«UTttSUfc. 2fK?V—Y\Z& 

d^-'JH: 1 x l 0 7 c e 1 1 s /mL fcW8U£9lf-*|fc#»IJ&ift* 2 

S8f£j«©fcaK:, 6. 4X 1 0 6 c e 1 1 s/mL©«JM»tt£iflSE 
10 U 247tyi^-h(C6. 4X10 s ~lXl0 4 cel ls/1000 
»L/we 1 1 ©SefflTSttLfc. 3 7t, 5%C0 2 -f>*i^-^ft 
T-2 4 B^^MJ§«*fr-p7c. 8iftXifett3~4 B ETtfcfrofc. 

15 L, £t7c&2 4 7X71/- McAftT 1 0%FBS/PBS lmLtMT 
T|«10 On L&SfliU 7<^DO=ra^-^T2 4P#F 8 E )}t#U 
0. 04mol/L HC l/<V7'D/V-;Hm 
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- 2 o o tiL-r-DAftT&ytm (A5?o/65o) £«i?eu ffl 

i/V DtfS 7 ^'J#> (GAG) ©£tttfilT©.fc5K:LTfTofc. 
BP'S. 2 4 7X7*1/- hfr b&n- KOJp'J □**+)->t FDy;nc3# 
5 -tn-?tl4Ol"^Bl0fflb, 4 8^7*1'- M:P B S 0. 5mL£#K 
Xntz. 2«FWT-f^ n-f >*a.^-*Tt£1$Lfc#bife#bfc. £© 
^W^fe^-SIDillfcl, -g&4 t CT&tL£. PBS« 
iffllS^iC^O. 5mL^^HPL, ?<^D^> + a^-^T3^ 

i o o n l £T-r ^ .□ii^a-yi:An, ^iiu (nam 5 

3. 6mLl;»LtM$l. 7mL£iQx.Ti!#) VtzKl&mmi . 
3mL £SsinL*f#Lfco 5-2 0#&CD£&&2 00juL£967t7' 
V- Ml&bTEbK^ftg (6 5 0 nm) £»£U 

ig£ft^T5^t;:&, mmmmz 1 o o, 40, 20, 10, 5, 2. 

20 Sr^77<bbfefe(DTfe0, i9tt, GAG©^I^f CS^'f , 7S 

ygstGAGg£tg<t©!if&£^7fl;Lfct>©T&£. :n^@ 

bBJbfr&^lC, ifflfl&JimBgtCO^T«7a /gft^^^75 (6 5 
~ 9 0 m mo l/g) ^^tJbofcCCMLT, G A Gg£fcgC:-2^ 
Ttt7 5;iiM^>? ( 7 5 jumo l /g&T) tf&ftT'&-Dtc, % 
25 75/S*£l»J&*fc0©.G.AG - ££*£<0H«£^57fl: 
Vtztzz. m 1 0 fcjft-r«fc"5»;:7 5 7SS#?S< ftSKftv^ 1 $ffl§a 
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